Epidermal keratinocytes actively maintain their intracellular polyamine levels.
Increased cellular polyamine levels are thought to be essential for epidermal keratinocyte proliferation. However, a number of studies report that the induction of keratinocyte proliferation and of ornithine decarboxylase, the rate-limiting enzyme of putrescine, spermidine and spermine biosynthesis, is not concordantly expressed. The relationship between epidermal keratinocyte polyamine synthesis and proliferation was studied in neonatal mouse keratinocyte cultures using specific inhibitors of ODC activity to decrease the intracellular polyamine levels. The ODC inhibitors alpha-methyl ornithine (alpha-Me-Orn), alpha-hydrazino ornithine (alpha-HO) and difluoro-alpha-methylornithine (alpha-DFMO) did not significantly inhibit epidermal keratinocyte proliferation at 5 X 10(-3) to 10(-4) M concentrations. At these doses, only alpha-DFMO was seen to decrease (by 70%) the cellular levels of putrescine, but not of spermidine or spermine. Epidermal keratinocyte growth in the higher dose of 20 mM alpha-DFMO, however, did not decrease the cellular levels of putrescine. Polyamine analyses of the spent medium showed that growth in 10 mM alpha-DFMO decreased the normal epidermal cell transport of putrescine and spermidine into the medium. At 20 mM alpha-DFMO concentration, the keratinocytes actually transported, intracellularly, the putrescine and spermidine that are naturally found in the foetal bovine component of the growth medium. We conclude from these studies that epidermal keratinocyte polyamine levels are determined by both the rate of synthesis, and of the transport of these amines into the extracellular medium. Since epidermal keratinocytes actively maintain specific polyamine levels, it appears that these molecules are essential for epidermal keratinocyte function.